Objective-To determine whether abnormalities in the function of the autonomic nervous system are associated with oral and ocular dryness in rheumatoid arthritis.
Methods-Pupillography was done using an infrared light reflection method (IRIS) history of ophthalmopathy, as well as those using eye drops interfering with the autonomic nervous system, were also excluded.
CLINICAL INVESTIGATION
The disease activity of the rheumatoid arthritis patients was determined by means of the disease activity score (DAS) (range from 0 to 8), which incorporates the Ritchie articular index, the number of swollen joints, and the erythrocyte sedimentation rate (ESR).'5 A neurological examination included peripheral reflexes and distal sensation in the legs.
MEASUREMENT OF TEAR PRODUCTION (SCHUIMER TEST)
Standardised paper strips (IOLAB Pharmaceuticals) were placed in the lower eyelids of the unanaesthetised eyes. The wetting of the strips in millimetres after five minutes was averaged for both eyes.
MEASUREMENT OF SALIVA PRODUCTION (SAXON TEST)
To perform the Saxon test,'6 a piece ofparafilm (5x5 cm) and a plastic tube were weighed and the individual was asked to chew vigorously on parafilm for two minutes. The chewed parafilm and all the saliva produced were placed together in tube supplied. The amount of saliva produced was obtained by subtracting the original weight from the weight of the tube after chewing. Weights were measured on a Mettler laboratory balance which is accurate to 0.1 mg.
PUPILLOGRAPHY
The pupillary light reactions were measured with the IRIS method as previously described.'2 In short, after one minute dark adaption infrared light was emitted from diodes located on a frame in front of the eye. On the same frame phototransmitters detected the infrared light reflected from the iris while the infrared light entering the pupil was absorbed. The pupillary system was stimulated by a stepwise change of the luminance of an infrared light source of fixed intensity. Each eye was measured during six light responses with a sample frequency of 100 Hz. The latency times of these six responses were averaged. Average constriction latency (the time between the start of the light pulse and the start of the constriction of the pupil) and the latency of the maximum constriction velocity (MCV; the time between the start of the light pulse and maximum constriction velocity) were determined as indices of parasympathetic function. 12 The average dilatation latency (the time between the disappearance of the light pulse and the start of the dilatation of the pupil) was determined as latency, and MCV latency were found between these two groups.
In the rheumatoid arthritis patients a negative correlation was found between the results of the Schirmer test and both constriction latency (p 0.321, P < 0.05) and the MCV latency (p 0.327, P < 0.05). No correlation was found between the results of the Schirmer test and dilatation latency time.
In the rheumatoid arthritis patients no correlation was found between the results of the Saxon test and the results of pupillography.
Considering all rheumatoid arthritis patients, no correlation was found between the results ofpupillography and DAS score, age, or disease duration.
PERIPHERAL NERVOUS SYSTEM
Peripheral polyneuropathy, defined as the absence of the Achilles tendon reflex and absent vibration sensation in the distal legs (first metatarsophalangeal joint, lateral malleolus) was found in 13 out of 31 (42%) of the rheumatoid arthritis patients tested.
In the patients with clinical signs of peripheral polyneuropathy, four out of 13 patients (31%) had prolonged constriction latency and MCV latency ( > 1SD above the controls), as compared to six out of 18 patients (30%) without signs of peripheral polyneuropathy.
Discussion
This study showed that there is parasympathetic dysfunction in rheumatoid arthritis patients with ocular dryness, established by a prolonged constriction latency time and a MCV latency, and a negative correlation between these latencies and tear production. Evidence for sympathetic dysfunction was not found in these patients. The constriction latency and MCV latency times did not correlate with saliva production.
The IRIS method was used because it is easy to perform and is not associated with side effects. In diabetes mellitus a good correlation has been found between this method and those of the more conventional methods for detecting autonomic neuropathy, including cardiovascular reflex tests. '2 In patients with inflammatory joint diseases, parasympathetic dysfunction has previously been found by means of pupillography'7 and cardiovascular function tests. In the study described by Perry et al 1 the rate of pupil constriction in response to a light flash was decreased in rheumatoid arthritis patients. A raised baseline heart rate and a diminished bradycardic response on the release of the Valsalva manoeuvre were also found in this patient group.
Several studies on rheumatoid arthritis patients have also detected abnormal heart rate responses on parasympathetic function tests.6718 In a study by Leden et al 6 an increased heart rate at rest and an abnormal heart rate reflex to tilting was found in patients with severe rheumatoid arthritis. Similar findings were described by Edmonds et al, '8 who found an abnormal heart rate response to standing up in 33% of rheumatoid arthritis patients. More than half of these patients also had clinical evidence of peripheral neuropathy. Finally, a study by Toussirot et al7 showed autonomic dysfunction in half of a group of 50 rheumatoid arthritis patients. Peripheral neuropathy is thought to be due to vasculitis in rheumatoid arthritis and the possibility that autonomic neuropathy may develop through the same pathophysiology has been postulated. The presence of autoantibodies against nervous tissue'9 or amyloidosis may be an alternative explanation.20
Parasympathetic dysfunction, measured by cardiovascular function tests,2'22 has also been found in other autoimmune diseases such as systemic sclerosis and systemic lupus erythematosus.
The results of our study, showing dysfunction only of the parasympathetic nervous system, are in line with previous studies. In our study the sympathetic nervous system, as reflected by the dilatation latency time, was not impaired, and this concurs with the results of cardiovascular reflex tests in previous studies on rheumatoid arthritis and the other autoimmune diseases.6718 24 Well known features of parasympathetic failure such as ocular dryness often occur in rheumatoid arthritis. However, the relation between exocrine gland insufficiency and the parasympathetic nervous system in patients with rheumatoid arthritis has not yet been studied. The correlation between parasympathetic dysfunction and ocular dryness in rheumatoid arthritis patients, as found in the present study, suggests a causal relation. Such a correlation was recently also reported in patients with diabetes mellitus. 25 It is important to point out that a Schirmer test response of < 10 mm/5 min is observed in about 35% of the normal population. There is no international agreement about the normal values of this test. However, we chose Schirmer's test because of its simplicity and the lack of other useful tests to measure tear production.
No relation was found between the production of saliva and the results of pupillography. It may be hypothesised that the stimulus of chewing is greater than the autonomic drive for unstimulated saliva production.
Primary Sjogren syndrome is a systemic autoimmune disease characterised by oral and ocular dryness due to salivary and lacrimal gland inflammation. When it occurs in rheumatoid arthritis, this extra-articular manifestation is called secondary Sjogren syndrome. In the patients studied here the presence of exocrine gland inflammation was not investigated. It therefore remains unclear whether the patients with ocular dryness and parasympathetic dysfunction also suffered from secondary Sjogren syndrome.
Nevertheless the relation between parasympathetic dysfunction and ocular dryness may be of practical significance. Fox et al showed increased production of saliva in patients with oral dryness following treatmnent with pilocarpine, a parasympathomimetic agent."
Further studies on the treatment of ocular and oral dryness with parasympathomimetic agents in patients with rheumatoid arthritis seems worthwhile.
In conclusion, parasympathetic dysfunction was found in rheumatoid arthritis patients with ocular dryness, suggesting that autonomic nervous system dysfunction plays an aetiological role in this extra-articular feature of rheumatoid arthritis. Further studies on the relative contribution of autonomic dysfunction to ocular dryness in rheumatoid arthritis and possible therapeutic effects of parasympathomimetic agents in rheumatoid arthritis patients with oral and ocular dryness are warranted.
